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LIMITS A FORMAL DEFINITION

We say that f (x) approaches the limit L as x approaches x0,
and write

lim
x→x0

f (x) = L,

if f is defined on some deleted neighborhood of x0 and, for
every ε > 0, there is a δ > 0 such that

|f (x)− L| < ε, whenever 0 < |x − x0| < δ.
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Example : For the function defined by f (x) = cx , where
c ∈ R. Show that

lim
x→x0

f (x) = cx0.

Solution : We write

|f (x)− cx0| = |cx − cx0| = |c ||x − x0|.

If c 6= 0, this yields

|f (x)− cx0| < ε

if
|x − x0| < δ,

where δ is any number such that 0 < δ ≤ ε/|c |.
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If c = 0, then
f (x)− cx0 = 0 for all x , so
|f (x)− cx0| < ε holds for
all x .


